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Most of t h e meeting •qoday was spent d i m m i n g n , BtaflhMqKM*-
(Back-
d e s t r u c t i v e r e a d - o u t which i s described in Engineering Note E-4.54e 
g r o u n d information concerning square h y s t e r e s i s loop ma te r i a l can be found 
i n a n E. E. Seminar paper, "Ferromagnetic Ma te r i a l s for Appl ica t ions Requi r -
ing Rectangular Hysteres is Loops and Short Response Times", by W. Papian, 
w r i t t e n in January 1950, This i s avai lable from the Barta Building l i b r a r y 
or f rom W. Pap ian . ) This non-des t ruc t ive r e a d - o u t i s i n t e r e s t i n g a t t h i s 
t i m e because an experimental c o r e has, within t h e past week, shown t h a t t he 
i d e a works quite w e l l . B r i e f l y , the read-out works by applying a magnetic 
p u l s e (by a " s e n s i n g winding") a t 90° to the s a tu ra t ed f lux (prev ious ly s e t up 
by a switching winding) in such a way as to ob ta in a read-ou t and yet not 
permanent ly d i s t u r b the s a t u r a t e d f lux. The experimental core was made of 
Mo-Permalloy r i b b o n , and the r i b b o n i t s e l f was used for the "90° sensing winding" 
This sys tem allows u s t o build a f l i p - f l o p and ga te combination 
w h i c h i s rather s i m i l a r to the e l ec t ron ic c i r c u i t s of M I , except t h a t only 
one g a t e is connected to the f l i p - f l o p , and t h i s gate g ives a p o s i t i v e pu lse 
r e p r e s e n t i n g " 1 " and a negative pulse r ep resen t ing "0" . A d e s t r u c t i v e r ead-ou t 
i s a l s o possible,, The output p u l s e from 
t h e g a t e is not a f u l l sine wave because 
t h e f l u x lines a r e "driven up" , and simply 
" f a l l back", so t h a t the output wave form 
l o o k s as shown i n t h e sketch. 
N o t e s (This wave form may r e q u i r e slower PRF„) • V T ' V J 
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Pu l s ing the switching winding t h e o r e t i c a l l y g ives no output in the 
9 0 ° winding because the two windings are no t coupled. The 90° winding i s 
e f f e c t i v e l y r o t a t e d when i t i s pulsed so t h a t , according t o D. Buck, any 
amount of power can be t r a n s f e r r e d to the output winding (which i s c l o s e l y 
coup led to the switching wind ing) . Thus t h e core ac ts as a one-way transformer 
a n d might be used for i s o l a t i o n in place of c r y s t a l s , as a buffer , e t c . 
If cont inuous AC i s applied to t h e 90° winding, a phase de t ec to r i s 
needed to t e l l whether a "0" o r a " 1 " i s s t o r e d . G. Briggs mentioned t h a t i t i s 
p o s s i b l e to p r o v i d e a d i rec t feed-through t o cancel the output for one phase, 
w h i c h will a l so provide a double-amplitude output for the other phase. 
Since t h e output winding i s c l o s e l y coupled t o t h e switching winding, 
a v e r y large s i g n a l output occu r s when r e a d i n g - i n . I t i s necessary t o remember 
t h i s in designing the c i r c u i t s . One way of avoiding t h i s unwanted s i g n a l i s to 
make the read- in work so s lowly that the s i g n a l i s unobjectionably smal l . The 
experimental Mo-Permalloy r i b b o n core has an extremely f a s t read-out , bu t the 
s l o w read-in which i s c h a r a c t e r i s t i c of m e t a l l i c cores. Such a core may t h e r e -
f o r e be very u s e f u l for speed-change a p p l i c a t i o n s , such as read- in devices where 
information may a r r i v e a t a slow rate but i s desi red by t h e computer a t a f a s t 
r a t e , J. F o r r e s t e r pointed o u t tha t using t h e ribbon as a 90° winding may not be 
r e l i a b l e because i f the tu rns touch, the c o i l i s shorted, but i f the t u r n s are 
s epa ra t ed too much, an undes i rab le air gap w i l l r e s u l t . 
N. T a y l o r mentioned t h a t spec ia l ly-cons t ruc ted f e r r i t e cores with the 
9 0 ° read-out may be worthwhile using in t h e a r i thmet ic element (AE). I t i s worth 
expending s p e c i a l effor t for t h i s because on ly a few cores are required in AE, 
a n d AE must perform several funct ions a t a high speed without d i s tu rb ing the r e -
main ing number. However s i n c e the core has e f f ec t ive ly only one gate on each 
s i d e of the f l i p - f l o p , we a r e faced with t h e problem of determining whether t h i s 
i s enough or whether there a r e ways of adding more g a t e s . We must a l so solve the 
problem of suppress ing the o u t p u t when a core i s switched f a s t . 
The r e s t of the meeting was spent i n discussing a s ing le - t ime-pulse 
i n s t r u c t i o n system proposed by R. Mayer, In WWI several t ime pulses a r e used to 
accomplish program timing, which finds t h e next i n s t ruc t i on and se t s up the 
s t o r a g e switch and the c o n t r o l switch. Program timing can be done with only two 
p u l s e s if the s t o r a g e s e l e c t i o n matrix can be pulsed d i r e c t l y from the program 
c o u n t e r (PC) so t h a t i t wi l l immediately p u l s e the se lec ted storage r e g i s t e r , 
producing ou tpu t s from the s t o r a g e . The f i r s t pulse, t h e r e f o r e , can ob ta in the 
i n s t r u c t i o n from storage and feed i t to a temporary r e g i s t e r , and the second 
p u l s e can send t h e i n s t ruc t i on from there t o the control switch and s to rage 
s w i t c h . 
I t i s i n t e r e s t i ng t o notice t h a t t h i s second p u l s e , in sending the ad-
d r e s s to the s t o r a g e switch, can (by the above system) immediately read the 
number out of s t o r a g e into t h e AE or vice v e r s a , depending on the s e t t i n g of the 
c o n t r o l switch. Thus, for many i n s t r u c t i o n s , program t iming occurs on one time 
p u l s e and operat ion- t iming on the second t ime pulse. 
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This p rocess can be reduced to one time pulse i f two 
independent s t o r a g e banks a r e used: The i n s t r u c t i o n coming from 
s t o r a g e is not f ed to a temporary r e g i s t e r b u t i s fed d i r e c t l y 
th rough a d i f f e r e n t se lec t ion matr ix , immediately sending a number 
f rom storage t o AE, or vice v e r s a , depending on which i n s t r u c t i o n 
p u l s e occurs ( a t the same t i m e ) . Thus, for many i n s t r u c t i o n s , the 
e n t i r e operation works on one time pulse so t h a t a pu l se -genera to r , 
f e e d i n g single t ime pulses i n t o the system, c a r r i e s out t h e i n s t r u c -
t i o n s . 
If t h e pulse-genera tor i s replaced by a completion pulse from 
t h e control s w i t c h , then the computer runs asynchronously (or with "no" 
t i m e pulses). Presumably, t he cont ro l switch could be s e t up to oper-
a t e a s t e p - r e g i s t e r de lay- l ine type of pulse d i s t r i b u t o r discussed 
l a s t week, in which most of t h e i n s t ruc t i ons would produce an end-
c a r r y on the f i r s t s tep. I t should be remembered tha t i t may be nec-
e s s a r y to opera te several computers synchronously. The computers 
migh t be synchronized on each time pulse, or only when t r a n s f e r s be -
tween them occur . In any e v e n t , i t may not be worthwhile t o operate 
e a c h computer asynchronously. 
With t h e two independent storage banks required i n s t r u c -
t i o n s cannot r e f e r t o numbers i n the same bank. The r e s u l t a n t program-
ming d i f f i c u l t i e s can be avoided by taking i n s t r u c t i o n s from the banks 
a l t e r n a t e l y , so t h a t the programmer can ge t any number from storage 
e i t h e r when he wants i t or on t h e next i n s t r u c t i o n . This programming 
inconvenience can a lso be e l imina ted , by au tomat ica l ly us ing a second 
t i m e pulse for any i n s t r u c t i o n s re fe r r ing t o numbers in t h e same bank. 
Then the programmer can, i f he wishes, make a l l i n s t r u c t i o n s take one 
t i m e pulse, but he does not have to worry about doing t h i s . 
This system i s not supposed to so lve a l l problems in making 
a f a s t computer, but simply t o point out what appears to be a way of 
des igning the l o g i c a l l y - f a s t e s t computer. There i s no l o g i c a l neces-
s i t y for any d e l a y s in t h i s system, except between i n s t r u c t i o n s , (Some 
opera t ions - l i k e multiply and s h i f t - w i l l , of course, r e q u i r e more 
t h a n one time p u l s e i f a WWI-type ar i thmet ic element i s u s e d , ) How-
e v e r , from an e l e c t r o n i c po in t of view, c e r t a i n delays a r e required t o 
make sure t ha t t h e simultaneous mixing in t h e se lec t ion mat r i ces oper-
a t e s properly and to wait f o r the e l ec t ron ic and magnetic c i r c u i t s t o 
f u n c t i o n . A l so , i t must not be assumed t h a t t he en t i r e process can be 
c a r r i e d on wi thout any a m p l i f i e r s . 
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J . F o r r e s t e r po in ted out t ha t t h e number of t ime pulses used 
i n an i n s t r u c t i o n may not be a valid c r i t e r i o n for determining how 
a n ins t ruc t ion should be b u i l t . I t may be be t t e r t o use several t ime 
pu l ses to h e l p with the e l e c t r o n i c problems, and C. Adams pointed out 
t h a t the speed of the equipment i s a determining fac to r regard less of 
whether one o r many time p u l s e s are used i n an i n s t r u c t i o n . N. Taylor 
pointed out t h a t the problem i s la rgely a question of whether a r e t u r n -
to - ze ro system i s used or n o t , t ha t i s , whether an e l e c t r o n i c condi t ion 
w i l l be e s t a b l i s h e d and then sensed or whether the e s t ab l i sh ing of t h e 
condition produces (by d i f f e r e n t i a t i o n ) the necessary • sensing"„ Most 
o f the remaining discussion concerned t h e r e l a t i v e bandwidth requi red 
Tor the non- re tu rn - to -ze ro system. I t was suggested t h a t the ORDVAC-
t y p e computers make use of t h i s system and should be i nves t i ga t ed , but 
i t v;as also poin ted out t h a t l i t t l e information on t h e i r control system 
i s avai lable . The f ina l conclusion was t h a t the non- re tu rn- to -zero 
system used i n the s ingle- t ime-pulse i n s t r u c t i o n r e q u i r e s a smaller 
bandwidth and might, t h e r e f o r e , be allowed to operate more rap id ly 
t h a n other sys tems. 
<JUM^ Q>. 
Rollin P . Mayer 
/?>>1*WJU_ 
Norman H. ^ a / l o r 
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